Searching PAJ 



1/2 ^— 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2001 -1 02385 

(43)Date of publication of application : 13.04.2001 



(51)lnt.CI. H01L 21/322 

C30B 29/06 
H01L 21/208 



(21)Application number 


: 2000-228463 


(71)Applicant 


: MITSUBISHI MATERIALS 








SILICON CORP 


(22)Date of filing: 


28.07.2000 


(72)lnventor : 


HARADA KAZUHIRO 








FURUYA HISASHI 








MUROI YUKIO 



(30)Priority 

Priority number : 1 1 21 3750 Priority date : 28.07.1 999 Priority country : JP 



(54) SILICON WAFER WITHOUT AGGREGATE OF DOT-LIKE DEFECT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a constant 
gettering effect, even in a silicon wafer which Is cut 
out of an ingot comprising a perfect region [P]. 
SOLUTION: A region in which a depletion type dot-- 
like defect is dominant in an ingot is defined as [V], 
region in which an inter-lattice silicon type dot-like 
defect is dominant is defined as [I], and a perfect 
region in which no aggregate of depletion type dot- 
like defect nor that of inter^lattice silicon type dot- 
like defect exist is defined as [P]. Here, a wafer 
comprises only a region [PI], or both a region [PV] 
and region [PI] while region [PV]/region [PI] is less 
than 9 in area ratio. Where, the region [PV] is 
acUacent to the region [V], while comprising such 
depletion type dot-like defect concentration as less 
than a minimum depletion type dot-like defect 
concentration for forming an oxidation-induced 
lamination defect. The region [PI] is adjacent to the 
region [I], while comprising such inter-lattice silicon 
type dot-like defect concentration less than a minimum inter-lattice silicon type dot-like 
defect concentration for forming an infiltration type dislocation. 
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(54) [%W<0=&|45] ^XP(l©Sm«i:*^#ffib;ili->U3>':7x-A 



(57) mfm 

mm /'^-:7xi7 h^J^ [P] *^^!^^-f >=/-y h 
{c#lt-r-sm^* [V] tL. fed^Mv-U3>a^^|ilB 

ivi-^xi'h^iss [p] t-r-st^. m« [P.] 

75^^;^t^75\ [Pv] [Pt] (D^ij*^^ 

UKt-ii^^mm. [P,] /m«t [P.] *^ffiWltT9*«T 
fcS-^x-A-r**. fiL, [P,] [V] 

0, M«t [P,] \tmm [I] tcPJ^b. d^o^AMte 




^ ( 2 ) 

1 

i>U3>M;^^^i5(B*^3:i2e<)ic#ffir-5^«sr en t 

^JLM/a^lSlB*«^IBWtC#ffiTSM«Sr [V] t 
0«»f*75^#ffibfj:tvl-7xi7 h^«& [P] i-r-5 
Wie/^-^xir [P] A^S^Jc-S-f >zf-/ h*^5« 

IC^JV^T. 10 

>M^^ii(SJs«*WT'5ffi«* [p,] tL;mmmm 

[V] (cPj^b, A^:pK<b^ie«B^|!|S^J^^!)tb»^« 

fR«* [P,] trstir [P.] *^6.fi«75\ ^ 

[P,] tMtS tP.] (DM:f3f)^iiUK)mi^ [P 
,] [P.] 75tHattT9*g§TfeoT, 

^^«:|i(SCDSm*!s:*^#ftb7iV»->U3>r>x-A. 20 

->U3>a^XP(5*iS:BHMt3#«E-r^M«* [I] t 
b, ^JLaj^i^>:|i(l*^^BHMfc#ffi-r^««<£ [V] t 

b. ift^w->>j 3 >s^xiii©«m«^Rt;^?LS/i^i«:Ri 

0)«m#:*«#«Ebi^tVVl-7xi7 hffil** [P] tr-S 
SftiB/t-7xi' [P] ii^i=>f3i^-f>ziyh-6^f>^ 

m $ nfc;i^^iiio«»*^£*«#fiE b ^ -> u 3 > X -/N 

«aiBMJ^ [I] tCP^b, *^'PSASte<4SJ^fiJtb»-2> 30 
[V] tcPJgb. 75>^m{t^S««^|i(S^J^fifebf#€.» 

mm^ [P.] t-rsiir ;<R« ep,] ti^^u^HK * 

[P,] <i:M«K [P,] (DM:fjA^^tA*}miii [P 

»] /ffii^ [P.] ^mmit-c9^mx'S>-^x. t^-^^x. 

—/\Mmzm^O. 1~1. 6 Mm©#'J vU=i>H*i 
lii'ij :3>':;x— /No 40 

->U3>M^i«:ii(5*t^Baaqjc#&f sMit^ [i] t 
b. ^7LS^i«:|i(B*i^iawic#ffi-r«M«S- [V] t 

©Smfli*^#ffib^j:VV'?-7xi' [P] ifS 

^12/^-7x^7 hfi« [P] *^&:fe<5-r>:^y h*^e.« 
ai$nfc;iS^|ilB©®m(*:*<#?SEb^li>'U 3 >>i7x-A 

«t[|E«« [I] tC|?!|Sb> 75^^gA^iKi<4*J^fi!tbf»^ 50 
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>S;^X|i(SJiS^Wrs««^ [P,] i:b;|ftfHffi« 
[V] {cP^b. TSi^SJftKemH^liiSrJK^iKbftSS 

\^^tm.m [p,] iffiis [Pi] <^^:^*^e.^cDM^ cp 
»] /m« tP,] *^®«jtT9*}^Ta5oT. t^-:>^m 

}8«*<1~5X 1 0"/cm'T*t), "^/x-AaffitC 
ff^O. 1~1. 6 /zm(D#'J ->U3»l75tJ^((g$nfe 
:i <h^i|#m<i:-r-5^^|iiO^m#:-0^#ffib;i5:V>-> U 3 > 
•^x— ;\, 

[0 0 0 1] 

HS^^ISlifi-rsfcJ&lcfflVi 6.n« -> 'J 3 >C;x-A{cM 

f^, Stc|¥b<tty<y5"J>i'l!S^Wb, *^^^^|il8 
b;^j:l»-> U 3 x-AJcB?-r-5 t>OT 

[0 0 0 21 

tiViX. ^®D&iSTS1±-5JSH<tbTSJ{t^!gaH^ 
^ (Oxidation Induced Stacking Fault, J^T, OSF 

ISMVfzf^—'r ^ ^ )l (Crystal Originated Partial 
e. COPtVi-5, ) 3St''^««A^te{£ (Int 

erstitial-type Large Dislocation, jUAT, LDtVi 
5. ) ©#ffi*«^tf6nTV>S. OSFtt, ^^^fi^&n 

mxm^-r^t. ■^/x-ASSJctf^ h^tjgfiit^n, z. 
Hi$n«. ±iBtfy httiissfceEgbfcfco-cfeo, * 

^:c9':;x-/\^®CDt!>y hT*^COPli«MB<I# 
^A(fS!fbllg(DigD$j^i^«|i$j^1$ aioe Dependent 
dielectric Breakdown, TDDB) , KftMBffi^l* 
(Time Zero Dielectric Breakdown, TZDB) 

it^M^mmtu^. *;tcop*fi7x-A«ffl(c???s 

f «<l:xA*'r;^©BaiSlgfr:fetiT&|IS:^b, cwiS: 

[0 0 0 3] &.±.(Dz.tf)^i. ^mw^m^^^^Mt 

•5fe*{CfflV»e)n-5v''j3>>i7x-/N7iie)OSF, CO 
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3 

OSF, COPB:aJLD<&Wb7'j:V^*^R60v''J=I>'5 
x.-;\tmm^ 11-13 9 S^^^lCM^StlTti 

C<7)M^IS(BOv'U:3>'>x-A«, ->'Ja>^i(S« 
hffilS^* [P] i-r^t#, A-:7a:i7hm« [P] 

^, /-?-:7x^hM« [P] fe^^W->U3>ffl;i^^ 
RB*i^HHM{c#«E-r^^«c [I] i:, ->ij3>miSa'f 10 

[V] tOMtcr^^ffi-r*. — ###:7'A*-fX^-;«; 

-©fftC^. OSF, COPBLO^LDS:^Lfj:V>±lc:, 
x/N'-f X XgT^ U y -y ^ 'J > ;5^-r -5 tg:*! ^ W 

xA-'fXXSTW^^S^JCiOgg^'J-^^S^C. Jin 
[0 0 0 4] 

i^hmm [p] A^e./tc^-r>::f-y h*>e^tti:^nfe->u 

— A«, 'rn-i XJimoil^i&MizisiyT^ ji—/\mfH-C 

di+5j-{c»e.nfccvi«^*^$.^. *%p©eMtt, a- 
7xi^hm*^ [p] *^e./i^'f h*^e.^mstifc 

->U3>'^x— AT^oT'b. "i^x— A®|^Ti%— 
[0 0 0 5] 30 

i}^^w.m\zm^-t^m.iiL^ [V] tL, i«^w->'jzi> 

ivl-:7xi? h^i^?& [P] A-:7x^h 

[p] *^e>:*i^-f >=f<v H*>e.«iii$nrc.'Sx^c5 

!g*#:*^#ftU^CVi->U3>'i?x-;NJC:43liT. m« 

mmm-^-^f^m^^ cp,] [v] tcpj^ 

[p,] t-r-stt- : m*^ [p,] ^^<ifs.^f)\ 
« [p,] tmm [Pv] [p.] / 

[P,] *^®«JtT-9*}^T$.^T, *^^;^*}§af 
^ [P.] tMl^ [P.] <DMiji}^ibUK)m^ [P,] / 50 
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[P,] 7&^®«JtT9*S|-CS.-pT, "75^0':7x-A 
«SICWS0. 1~1. 6 Mm07}^U>'Un>«3&tj^^!K 

Urn^-^x-ATfeS, »*5S3»cfi^«fgMtt, 

[P,] m^\tmi^ [P,] <!:M« [P,] 

©^:^75^^;^i:t9Ml^ [Pv] ymi^ [P.] *^®«JtT'9 
*j^Ta&t5T, 35^-p^^iiS*n~5 X 1 o"/cm' 
Tfct), "^x— A^MtCff^f 0. 1~1. 6/im©^U 

[0 0 0 6] mm [p,] t)m-sx'$>^x, bi]-&^?lm 

jSi^RS J: O t)<*^W-> U 3 >S;iS^|i(S^c«^fc*'>x-A 

T$)oTt>, ^5^JS«Srjl^<DCZ>i^x-Aj;D;iSVi± 

m®.mp^<Dmsnzr^f)\ x^-^x-AaHtc^tu v-u 

0 o"CT4WFWfiftfflabfc«. 1 0 0 o"CTi 6^ms» 
Ma-rn«. •^x-zN^-r^^T^stc^BiiT^^tifffid^ 

■5. 
[0 0 0 7] 

y h^:!f^a>ay (Voronkov) ODaHfefC^-rJVifeRlf^CD 
^X^-YXUTf^KSn-S. -ISMIC. CZ)*^CJ:^^5J^ 

^RgtLT, ^XRI (point defect) ct,^X|!lg©M^#: 
(agglomerates : ^'AyiXm d^S^^fS. ^^R8«^ 
?L^^^«:|ii 1 U 3 >S;iS^|i(S 1 1> ^ 
Mfj:J^ffi7)^*^-5o ^?LS;S^^BIt*^oo>'U3>M^:^t 

K^*t->'J3>«gSco^^;iaJEt51.®fi[g (-r^^'- 
X5^->^;HJ--f h) T5S^Sn«<!:C:n5&«1*^IW>'U3 

[0 0 0 8] ^i^^Rgtt-JiSMJc ~> ij 3 (^BS -> 'J 

3» t'f>::/-yh (H«->U3» (DMOSMfflrjg 

!Km\tmwnz^K>m^\z'^m-vx, ^iimj^iKm<Dmm 

(vacancy agglomerates) Xti^&^Wv' 'J 3 ^-S^^C^ 
^(DMMi^ (interstitial agglomerates) ^^J^fiS^n 

-5. mm^mt. mmmij^^fim<^'^mzmmvx^ 

LfcCOPt^flfetC. LSTD (Laser Scat teringTomogr 
apli Defects) XtiFPD (Flow Pattern Defects) t. 
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3 0^m±=i (Secco) :Jiy'^>ifm'Vit^:]^y^>if 

[0 0 0 9] 3i?p>n7©a»«, xm<DWiii!i^'>tji\,^m 

ifMBl Sr V (mm/4J-) , sj^ h >'«ijST-l' >::iy 10 
h - -> U 3 >ii4«©g?MiB©iaS^ffi&G CC/mm) 
t-r^t^lZ. V/G (mm' /ii- • "C) ^WPf-SCl 

^|i|Si»«*ra-©fcT«HCtoT, V/Gt^^RSiSa 

m«©i^^/?>W/G fC J; t3 T^^^n^ ^1 <>: LT 

/GJt;5^BI^^J^ATTim^^W->'J 3>M^i«:|i(l«a[A< 20 

^m->U3>Sji^^RSdt#fiEt--5«« ((V/G),W 

T) [V] IJ-f >:^-;/ hrtT©S?LM,^^^R|75^ 

((v/G).iu±) *^b. [p] it^iim}^xm<Dm. 

n-yx.^hmm ((v/G),~(v/G),) ^^r. « 
« [p] izmm-r^m^ [v] tcttosF^K^j^fife-r-s 

M« ((V/G),~(V/G),) Aii^ft-r-g), 30 

[0 0 1 01 hmm [p] «Kfc««E 

[p,] [p,] iz^m-^n^. [Pi] nv/G 

[P,] tiV/GJt7j5Bli#ji^*^5.±fa(V/G).iTCOffi 

fip%, [p,] «M« [I] \zmmi^. 

$.0. [P,] ««« [V] \zmmV. t^-DOSF^m 
S^Wf 40 

[0 0 1 1] :^^m(DmMo)B\±imm':fayr-<)l^ 

&gi±tf mm^m\zi^'r^n\±imm<Dit 

(V/G) *^1^^^W->'j3>S;iti^|5(S©;@m#:<D|g^Sr 
B^Jh-r^^ 1 tS^Jt ((V/G),) Ui±T*oT. 

((V/G),) J!J(T{CiMH^$n'5J;^i(C)*a6e.n^o 

[0 0 12] z.o:)m±.im&<^foyr-(Mt. mmm 
iz&m^>zi-yh>s:my3\^\z:^^-<7.-r^z.ii-c,xit so 
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J:-3T±ia3j^D>n:7(oai&{c*-:?#j*)£Sns, BP 

mizzyza.u—'>a>^mKtm-r:itiz^r)f3i-^n 

Sns, 02 tC^TJc-StC. S^SolW— i'a >©;fe:J&0 
^l±tfja*:/D7r'r;i'til. 2mm/^J-(DJ:^fj:ii5li 
m±i-fmi (a) *>eO. 5mm/4i-<DigV»g|±tfj£« 

(c) Rzmzm^^^\±vfmm izmm^n^. Jic 

fiVi^UtfiiSttO. 4mm/^)'X«-€-n«Tr*5;: 
i:fc*oTfcct<, 9l±tfjiffi (b) RIK (d) T©^ft 

[0 0 14] ^l±tf^S$:»^tC{£T$-ti-TV/G&a 
Si. H3lc^$ns*ll*^^*^-5. 0 3JC«, -f>::f 

hfH-r;<D^jimj^iKmi>^icmmiz^tE-r^mm^ 

[V] , i^^W->U3>S^i»J|i(S;5i3^BaMlC?^«E-rS^ 

[p] i:bT-5-n^na^$n-5. 0 3{c5^-rj:-5Jc, -f 

:7xir h^iSS^tr. SfcteBPjtt, *5!W{cMjg-r 

[0 0 15] 03*^e>?g^75^;^J;^JC, teBP, \zMft^ 
fiE-rsm*S$r^tf, -(iBPatc^f^Sbfc-^x-AW.tt, 

/t-7xi7 hM«tgErs€*^fj:^*S (0 1 ©(V/G) 
,~(V/G),) '^x-ABartTCOPt)LDt)5!^ 
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l?iB^T. 1 0 0 Ot:± 3 0'C«)iafleT2~5B$Wf^M 

SL. nm^i 1 3 ot:±3 o'c<Dia«Ti~i 6^m 
m&m-t^t. osF*^i;-5. 04{csif j;5»c. 
X-/NW, -c«>i?x-A©i|£ffi© 1 / 2 #jfi(c:o S F 'J 

[0 0 16] :$i^m(D'>^J aL—;\^i±mVftJ:3 

[P,] ;5iS«itT9*}^®«^tli, ^aM^^XBSiS 

1 o"/cm'\zu^jz'^\zmmr^f)\ x\tm-\zo 

x-/Naffi!CjP$0. 1~1. 6^im<D5i?'J>-'j3>» 
L^=©«&JffllX«J!iaX*ff 5 ^ <!: J:: J; D ^JL^jg^RB 

jft«7i^<£<Tfe. m'&(Dm'>m\z^*)Vkmmmmtim'i> 

$*tfn«> ^^^m^l?ffl^T. 6 0 0~8 0 0'Ct? 

1 ~ 2 4 f^mm 1 mwkfm l^c^. am^ss^^H^ 

T, 1 0 0 0~1 1 5 0*C-ei~l 6^W^2i3:IKiMS 
■rs, »*L<«8 0 0'C-C4^WIS»^!!iaL/5:^. 10 

0 orTi e^wi^jaa-r-s. 

[0 0 17] ^-(D9x-A4»»M^«SO®J»«> C 

1 0"/cm'Jc;^t^ct'5(cfft>n^, ^^zSK^n x 

1 0"/cm'*tiST«'r>h'J>i'-yi^^^y5"J>^^ 30 
^»tC^b<, 5X 1 0"/cm'*ja>tSi:, 0f^© 

m^mm\zmmm\ihm<Dmmm^tim^K)T^mtmmm 

Hie. CVD (Chemical Vapor Deposition) 
^J;^tSS i H, «rfflliT6 5 0'C± 3 0 r COMSTjI^ 'J 
v'U3>B;0WSO. 1~1. 6Mm, ifSb<liO. 
5~1. 0MmT}^«S*n-5, #U->U3>BCDW$75t 
0. 1 Mm*«T«-r>h'J>->-yi^y-yiS"J>^^i* 40 
fC^K, 1. 6 Mm4'jaA-2)i:^jg'tt;5?igT-r^^:R 

mmt. 1X10"~1. 4 5X 1 O'Vcm'dBAS 

[0 0 18] 

mm.m\ mz:^mR(D^m.m^\mmiit'h\zmm-r 
3 {c^b^ciittp, {c^iss-r-sm^ET^-pT, 0 1 ics^ 50 
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D. f}^-Dm.m [P.] [p.] timm\t-(;mi\zt^ 
h*>5X9^xsnfc->'j3>':?x— AS^y e>i^ 
"5 X- A^® CD — :^ ltm® >-u ai> X— 
[0 0 19] <ll]!te^aJ2>l^)^^o#*sa->ur3>»c^)p^ 

m^mtc LT^E -i; X -A 

<^m.m 3 >-r hi^s^a a tcs^Lfctegp. tc 

^^JSTSM^Tft^T, B 1 tS^UfcV/GT&HV/G) 
.Ji(±(V/G),JitT©m«fCAO, [P,] / 

M« [Pi 3 d^®«JtT*«JltC^t-5J;5iC-f hS: 

JPXLfc^. •^x-A«ffltCCVDffi{CJ;0, S i H, 

<£fflViT6 5 orTO. 5 MmOff^TTj^'J v-U 3>P 
^BfiZLfCc ■€-«^..^®W^LT->'Jzi>'^x-A<fe 

<SI]!i^aj 4>•^7x-;^;gB®3^? U -> 'J 3 <fe 

X— A*»fc. 

[0 0 2 0] <mmm5>'y ji—/\mm<D-^v '^v :=!> 
HcDff^^i. 5 /tmfcL-itfitmi, mi&m3i:mm\z 

[0 0 2 1] <mmm6>^m(o0i^^-^^j ziyizmm 

V v-^^m 3 ic^Lfc{4gp, tcm-r^^«cTfeo 

T. 01»C:^LfcV/G*i(V/G),JJA±(V/G):UiT 
CD^«»CAO, [P.] [P,] d^SWJt 

afflJCCVDffilCtD. S i $rffl^>T6 5 0"CT 
1. 0 MmCDff$T3l<U->'J3>P^JgfiKL;/S:o ^co 
«lHWIibT->'J3>r>x-A*#fc, 

L/ifii^. *M^J6 <l:|S|«fCLT^ffl^7x-A^ 

<ii]!««3j 8 >'^x-A]Sjao7t? u -> u 3 ym<ow-^ & 

x-;nS:#Ac. 

<ll]!i«aj 9 >'i7 x-/Na®«3l^ 'J -> 'J 3 3 S 

1. 5 MmlcUfciJtn«. SIM^JTtl^jBltcUT^®'^ 

X— ;N€r»;t, 
[0 0 2 2] <Jt!K0iJl>'r>rf-y h^fi75^0 3(C5^L 

[P.] [P,] ■hmWi.Ycci^wzfs.^ii^xz^y 
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ffl-^x— AS»fc. 
[0 0 2 3] <Jt!|!^^j4>'i7x-A«(B©j}f«J->Un> 

bT^ffi^^x-A^e^;^. 

<ltmi 5 >'?x-yNa®©7li:u v- u n >hod/j s * 

2 . 0 m»c v/tsimt. mmm s t i^»jc Lxft®-:? 

x-AS:»fc. 

<Jt*SE0!l 6 >'>x— AS®<0^ U -> U n >«C!)J|t$ ^ 

0. 5 timizLfcisimt. mmmi tmmizvTm.m'^ 
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X— A<&#fc. 
[0 0 2 4] <Jt<SPP«>|IM^i!| 1 ~ 9 RUttmm 1 ~ 
6 -> g 3 > X - A (fo:^; - jj? >S«*^^«!K^;fe^ 

(FT-iR) \z^r)^n^tim&Lft. Mtz 

#'i'x-A<£;®?^#H^T. 8 0 o'c-t^4mmB!S!,mv 
tz^. wtM^m^y. 1 0 0 o'CTi es^Mi^MaL 
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